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Purcell, Rhoades & Assdc1Ates |
Consultants in the Applied Earth Sciences .
] i041 Mook Avenue : ! Tel (510) 932.-1177 :
~1 Pleasane Hill, CA 94523 ' FAX (510) 932.2795 -’
‘ : ‘ No. 21-113/6509-01 : S ' o
March 11, 1994 : | oo
“' H
Mr. Warren Tilbury . 5
Unicopy, Inc. . 5
... 700 Harvest Park Drive, Unit M _ {
* Brentwood, California 94513 ‘ ! :

Subject: GEOTECHNICAL STUDY ‘ o e
. Proposed Commercial Building : " ‘ - ' i
Y. APN 010-160-015 \ . ' e
. SE Corner of Fairview Parkway and Highway 4
Brentwood, California :

Dear Mr. Tilbiry: . L N E—

1o 300 R M) AR R It LR

. Asyou féquesiqd. we have performed a Geotechnical .étudy for the su
. v accompanying report presents, the results of our exploration,
'~ recommendations. ‘In our opinion, the site is suitable for the p

.. provided the recommendations in this report are incorporated into t
s J;‘\during construction. . e

bject property. The _ e
our conclusions; and IR TR
roposed development
he design and followed

ear e e

The recommendations submitted here are subject to our review.of Grading,
', Foundation Plans, observation and testing of grading,
- 8xcavation. We" reserve the right to*subm
construction or site development, -

rading, Drainage and i :
and observations of foundation ' B
It supplemental recommeridations during S

I you have any questions, pléase contact this office. - \ ‘ '

W

Ver§ truly yours,

PURCELL, RHOADES & ASSOCIATES

A. Qmdoaranx.,

Joseph J. Ambrosino

Assoclate
4 9%“553&04’4 )

e e e e

W

. Rhoades, P.E.
Principal

~ GE-716, Exp. 6/30/97
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INTRODUCTION y

features.

- _Proposed Development

and office areas. Two loading docks with depressed ramps and asphalt paved

v

traffic and

and autos are to be provided.

v v

o Tha proboséd strubtufe' is to be a 54,000 square foot "Pré-Englneared Metal Buildihg" on

N

client,

e

spread footings and a slab-on-grads floor." Thickened slabg may be needed for Isolateq
heavy loads, such as presses. S |
Structural loads. are ekp_eétgd to be relatively light. Since the site is relatively flat, we

expect limi}ed earthwork g(ading will be required to provide the building'pad and' site
drainage. A preliminary site plan for the proposed development was provided by the

Scope
The scope of our servlce_s for this study included the following: -
. Researching soil and geotechnical data,
. Exploring subsurface soil conditions, :
. Sampling and laboratory testing of soil encountered in the borings,
* ' Analyzing the sol| data compiled during the exploration,

Purcell, Rhoades & Associntes
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* + Reporting our findings, v‘and

. Providing recommendations for site development.
This 'study did not include assessments for corrosive or toxic substances, or soil or
‘ groundwater contamination. If additional recommendations are required, please contact
our office. |

Site Location and Desctiption

. The site is located at the southeast corner oi Fairview Parkway and Highway 4In

Brentwood California, as shown in Figure 1 Site Location Map. The site is bounded by
Fairview Parkway and Highway 4 on the northwest and southwest respectively, and Main .

Canai on the southeast The area around the sitg is generally used for agriculture. except
" for some commercral properties to the north. 'Pipelines. .operated- by Santa Fe Pipelines
- are reported to be buried along the subject site’ s south property line on the north side of

Main Canal. The site is genorally flat and was covered with native grasses.and weeds

X and some scattered trees.

N

.t

- The parcet s~ nearly level with an average elevation of approximately 65 teet The
' ' topography of the area generaily slopes downward siightly to the- north/northeast based
) ‘on the USGS Brentwood Quadrangie. The topography of the site area is shown on
Figurei . SR

. Site History

The rear portlon of the subject site was previousiy occupled by row houses for farm
, workers. The front portion of site reportedly had some old shacks.

&t
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GENERAL GEOLOGIC CONDITICJ"»NS“"

- s
Dibblee (1980) maps the site as underlain by alluvial fan-terrace deposits and a dissected
and uplifted large old alluvial fan. Atwater (1982) maps the site as underlain by younger

alluvium of Marsh Creek and vicinity. ' ; . ‘ ‘ -

The~subject site lies at the eastern extreme of the outer San Francisco Bay area. Since
this region Is subject to high seismic acﬂvity. the probability of a major earthquake
- " occurring within the economic life of any proposed structure Is high.

No active fault trace is- known to traverse the subject properiy and, therefore, the site Is N { ;
_ not located within an Alquist-Priolo Spacial Study Zone. The nearest fault designated as Wt ; o
. active Is the Marsh Creek Segment of the Greenville Fault, approximately 9 miles ‘ !

NERS " southwest of the subject site. Other active Bay Area faults which could also cause ground : e
S “shaking at the site include the Concord Fault, approximately 16 miles west; the Calaveras R
- Fault, approximately 18 miles southwest; the Hayward Fault, approximately 27 miles T -

'» southwest; and the San Angreés Fault, approximately 45 miles southwest of the~ site.

& . .
v . i D B . \ W Y

oz 5 o 3

The\Ahtlbéh Fault, v«)hich Is located apprdxiniately 2 miles west of the subject site is no - ‘
| Iongér considéréd to be an active fault. ‘It may be potentially active. Other faqlts which
.'é‘re consldered to be poientlally active lie near the site. These Include the Black Dlamond-
Area Fa"u'!‘ts. Athe_Cla’yton-segment of the Greenville Fault, and the Franklin Fault found
abproximatély 7 miles southwest, 9 miles southwest and 22 miles- westcdt the site,
respactively. The Branitwood Fault and the Davis Fault, mépped approxi{hately 2-1/2
miles and 3 miles west and southwest of the site, respectively, are mapped as potentially | N

» active accor&fng to the Contra Costa County Seismic Safety Element (CCCSSE). : ‘

T e e e 6 ot b e A et e enn

o The project site would be susceptible to ground shaking during a major earthquake on the
San Andreas, Hayward or Calaveras Faults; also, ground shaking may occur during an
earthquake on the Concord Fault or the Marsh Creek segment of the Greenville Fault,
The seismic risk o a structure depends on the distance from the eplcenter; the
characteristics of thé earthquake; the geologic, groundwater. and soll conditions underlying - l :

Purcell, Rhoades & Assoviates
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.

G‘round ruptu‘fe tends to occur- along lines of previous fault rupture or tectonic creep.
Because no known fauits (active or otherwise) cross the site, this hazard is low,

A review of.the CCCSSE indicates that the site lles within an area generally considered
to have an estimated moderate to high liquetaction potential. Liquefaction potentia Is
discussed In the Subsurface Conditions section, -

O
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SITE EXPLORATION AND LABORATORY TESTING

Site Exploration

Field exploratlon -of the site, conducted on February 16, 1994, consisted of drilling three
exploratory borings to a maximum depth of about 41.5 feet below the existing grade at the

approximate locations shown on Figure 2, Site Plan.

Drilling was performed with a truck-mounted drill rig with 8-inch diameter hollow stem
augers. Relatively undisturbed soil samples were recovered In 2.5-Inch brass linersin a
spllt tube sampler} Some samples were obtained with a standard penetration test

~ sampler, as indicated on the logs. Logs describing the material encountered in the\'
‘borings were recorded in the field by a geologist from this office and are shown on Figures
‘ 45and 6. ‘

' ,.Laboratog Testing

Laboratory testing was conducted on selected samples to obtain data on density, moisture
content, and classification of the soll. Test results are summarized below:

W

‘S‘UMMARY‘ OF LABORATORY TEST RESULTS

Moisture Dry S Unconfined
‘ Depth  Content Density Plasticity Compression,
- Boring F. % pcf ~ Index . pst
Bt 2 15 . 9% 20 . 4,100
'B-1 6 17 94
B-2 2 15 102 } 2,400
.B-2 8 17 95
*B-3 2 18 109

*Activity Index = 0.53, 42% Clay sizes
**R-value = 10

Purcell, Rhoades & Associates
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SUBSURFACE CONDITIONS

Subsurface Materlals

The surficial soils encountered at the threg borings included medium dense
and medium stiff to stiff sandy silt and clayey silt. Then, Boring B-1 encounte
stiff to very stiff, siity. clay to the termination depth of about 26.5 feet, Unde
soil at Boring B-2, varying thicknesses of strata of stiff sandy clay,

sandy gravel
red generally
r the surficial
medium dense clayey

- sand and stiff silty c'lay ‘were encountered to a depth of about 23 faet, -Then, B-2

- encountered dense clayé‘y sand grading to loose to medium dense silty sand to a depth

_of'ébout 40 feet, The boring terminated in stitf silty clay at a depth of about 41.5 feet.

" .Boring B-3 encountered séndy silt surficial 'soil underlain by strata of stiff to Very stiff silty
clay, medi

um dense silty sand, and stiff silty clay grading to sandy clay to a depth of 11.5
feet. |

- Groundwater

Gro»undwateryVas enceuntered below depths of about 23 teet and 21 feet at Boring B-1
-and 8-2, respectively. -Groundwater VI_"évels' would be expected to ﬂucluaté'due} to

\varlations in rainfall and site conditions,

Liguefaction Potential :

posits experience substantial
tiow due to increased pore pressure duringvcyénc seismic
loading. ‘Our‘boflngs did not reveal the presence of loose, saturated, silty sands that may
be susceptible to quuefacgipn, except between depths of about 25 and 40 1eeg at\Boring

B-2 only:: Howevér, this layer of sandy soil is confined under clayey soil strata that would
not liquefy and was not encountered at Boring B-1 to the termination depthof 26.5 feet.
Therefore, It Is our opl'nlon. based on the soll conditions encountered in the borings, that

the risk of subsidence or ground failure due to liquefaction Is considered Qenerally low,

Purcell, Rhoades & Associates
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CONCLUSIONS

The followlng conclusions are based on the results of our study for the proposed
development. i

1.

«* selsmic shaking is common to the geographic area.

v . . .
it Is our opinion that development of the project site for the proposed commercial

building Is feasible from a geotechnical engineerlng standpoint provided the

recommendations contained here are followed. .

Our subsurface exploration, laboratory testing, and observations indicate that sit‘e
soil would be'generally characterized as low to moderate in expansion potential,

It Is our-opinion that the proposed building }nay be supported on a foundation
system of spread footings. Use of this foundation system is contingent on the
grading and foundation recommendations presented in this report.

It Is ouf opinion that the risk of subsidence or ground failure due to 'I'iquefactlon is.

generally considered to be low at the project site. Confined liquefaction may occur
in isolated strata at depth in the event of significant seismic activity.

Selsmically Induced ground shaking should be expected to occur within the'

economic life of the development, resulting in structural damage. -The hazard:of

.

Purcell, Rhoades & Associates
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RECOMME

Z

TIONS

Geotech‘nlcal Hazards l .

In our opinion, based on avallable data, there are no indications of geotechnical hazards

lhal,would precldde use of the' site for the proposed development. The proposed structure

should be designed 0 meet current Uniform Building Code (UBC) requirements to limit
a p‘olenllal\'damage from ground shaking. o

radin o
We anllclpate that grading will be minor for this project. Final grading plans were not A : DR
avalleble"durlng preparation of this report. We recommend that final grading plans be | o
reviewed by our office prior to starting grading. Ali grading must conform to Appendix A,
Reoommended Grading Speclfieallons; however, the specifications are general and would
be expected to vary with site and s6il conditions encountered during development.

o A . o o LA

All grading should be observed\by‘a representative of our firm. It Is especially important , b S

tnet our fepresentétlve‘be. present during the stripping and scarification process to observe i ' ‘
7 w‘helher‘i'undeslrablei_materlals are encountered. If loose fill or soft native soils are

‘encoontered.: subexoavatlon and recompaction may be required. ' ' ’ ) N

BT

On-site soll generated by site grading may be used as fill provlded that the soll is lree. of
deleterious and organic mdlerlals and that it has been approved for use as fill by the
| geotechnlcal engineer. Samples of any proposed import fill planned for use on this project
should be submitted to the geotechnical engineer for approval and approprlate testlng no 4 N
less than 4 worklng days before the éxpected delivery to the jobsite. - _ S e P

e iy ot it

* To reduce the potential for heaving of clay solls and to provide more uniform conditions
in the bullding area, we recommend that the upper one to two leot be subexcavated,
molsture- condltloned and recompacted to between 88 and 92 percent relative compacllon
ataminimum of 4 percent over optimum moisture content in accordance with ASTM 1557 N
This subexcavation and recompaction should extend at least 5 feet outside of the . : | A ,

Purcell, Rhoades & Associates
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perimeter of the building. Deeper subexcavation may be required, dependlng on soil
conditions encountered during gradtng

‘Foundatlons

We understand that the proposed bUilding will be a one-story, pre- engineered metal

~ building. Structural loads for this type of construction are expected to be relatlvely ltght.

Based upon our Geotechnical Study, we recommend that the proposed structure be
supported on spread footlngs wrth a slab-on- grade floor.

If a foundation system other than- that recommended is desired, this office should be
called for supplemental recommendations. Such recommendattons will be presented as
a supplement to. this report Recommendatuons for a spread footing toundatlon are

.dlscussed below : ' . o

SPREAD FObTING FOUNDATION DESIGN CRIT»ERIA

I\

Wall Foottngs (Continuous)»

- Width . Minimum 18 inches
Embedment* N Minimum 18 inches
Column Footings (Isolated) : -
Width Minimum 24 inches
Embedment* 7 Minimum 18 inches .

Allowable Bearing Capacity** 2000 pounds per square foot

Coefficient of Sliding Friction 030

Footlng embedment depth is measured from the lowest adjacent soil grade
to the bottom of the footing. o

The allowable bearing capacity is for dead plus live loads. The bearing
capacity may be increased by 1/3 for wind or seismic loads.

The reinforcement -of the footings, the thickness of the slab, and the deslign criteria for |
: stmentng elements should be designed by the project structural englneer '

Purcell, Rhoades & Associates
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The excavations for footings should be cleaned of slough and loose material prior to
placing steel reinforcement and concrete to reduce the potential for differential settlement.
All footing excavations should be observed by a representative from our firm to confirm
the competence of the materials in the excavations.

Concrete Slab-on-Grade
Floors 5
For a foundation consisting of conventional footings, we recommend a concrete slab-on-

grade floor. We recoinmend that the slab-on-grade floor be a minimum thickness of

5 inches. A minimum thickness of 6 inches, or as recommended by the project structural
engineer, is recommended it heavy Ioads are expected We recommend reinforcing the
concrete slab-on-grade floor with No. 3 remforcmg bars spaced at 18 inches on center,
or. with an alternative reinforcement system as required by the prolect structural engineer,
We' recommend that the slab be structurally integrated into the continuous footings with
dowels consisting of No. 4 reinforcing bars spaced at 24 inches along the perimeter of the
slab. 'The dowels should extend 40 diameters into the slab, with alternate bars extending
an additional 12 inches to avoid a weakened plane at the end of a uniform bar extension
into the slab. In generai the reinforcement should be draped or supported by concrete
“dobies to attain its greatest etiiciency in minimizing the cracking of the slabs. Crack
control joints should be located as directed by the structural engineer.

Concrete SIab-on-grade floors should be underlain by a minimum 4-inch-thick capillary -

break of pea gravel, clean crushed rock, or Class 2 base rock. If potential moisture vapor
transmission through the slab Is objectionable, we recommend that an impermeable
membrane of 6 mil minimum thickness be placed on the crushed rock and overlain by
2 Inches of clean sand to assist in the proper curing of the slab. The membrane is
recommended for the office areas, but is optional in other interlor siab areas. Some
moisture transmission should be expected where a membrane vapor barrler Is not utilized
The membrane should be placed in accordance with the manufacturer's speciilcations.
Any punctures or damage to the membrane that may occur must be repaired in
accordance with the manufacturer's specifications.

Purcell, Rhoades & Associates
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Truck Loading Ramp x
We recommend that the ramp slab-on-grade be a minimum“thickness of 5.Inches. The

7 _reinforcin"g for the ramp slab should be determined by the project structural engineer, The

ramp slab should be underlain by a minimum of 6 inches of Caltrans‘ClaSs‘ 2 aggregate
base rock placed on a compacted subgrade. The loading ramp dock walls should be
designed as retaining walls, which are dls‘cussed below.

Concrete Slab-on-érade, Ml;scellaneous'Flatwork

1. ltis recommiended that the exterior slab-on-grade flatwork be a minimum thickness
of 4 inches and be Structurally independent of the foundation to provide freedom
of movement due to soil volume. changes.

2. Reinforcement and crack control joints for the concrate slabs shall be as directed

by the Project Structural Engineer.

3.~ Waerecommend thatthe exterior slab-on-grade flatwork be underlain bya minimum
~ ot 2to 3 inches of pea gravel, clean crushed rock or Class 2 base rock.

. N

Some\vertlc‘\:aif\dlsplacement of exterior flatwork, sidewalks, drivewéys. and pavements
should be anticipated due to - settlement, Proper sité drainage,. ma(nte‘nance and

. controlling landscape irrigation is recommended to..reduce the amount of vertical .
“displacement that may oceur, ‘

W

- Retalning Walls

Bétalnlng walls should be desigried for a drained condition and to resist lateral pressures
exerted from soils having an equivalent fluid weight as follows: _~

RETAINING WALL DESIGN CRITERIA

Gradlent Equivalent Passive

of Backfil Fluld Weight (pcf) Resistance* (pcf)
Level 45 300
3:1 to Level , 55 | 300
Steeper than 3:1 . 60 R 300

(Maximum 2:1)

* Commences a minimum of ona foot below lowest adjacent grade.

Purcell, Rhoades & Associates
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Any retaining wall that is incorporated into the foundation of the building or restrained at
the top should be designed with a 100 pst uniform lateral surcharge loading in addition to

the lateral earth préssures given above, Parking, storage, or other surcharge ldads should
also be considered. ‘

The above criteria aré applicable for walls leés than 10 feet high with fully-drained
conditions. We recommend that all retaining walls have @ 1/2 inch X 3/4 inch crushed
rock or gravel drain blanket with subdrain pipe leading to a suitable discharge area. The
granular drain blanket should have a minimum width of 12 inches and extend for the full
height and length of the wall, except for a 12-inch cémpacted soll cover at the surface.

A 4-inch diamater perforated rigid drain pipe should be installed in the bottom of the drain

rock and below the stem wall cold joint with discharge to a suitable location away from all
structural lniprovements. A geofabric material must be placed around the drain rock,

The drain rock and geofabric material should be approved by the Geb'technlcal‘Englneér

- prior to transporting it to the site.

To reduce the potential for mois’tu?e transmission through the retaining wall where the

- retélnlng wall is used as part of the buildi"ng or ‘wh'ere moisture transmission would be

objectlonaple. it Is recommended that the appropriate face be hot-mopped in accordance:
with the manufacturer's specifications and an Impermeable membrane be placed over the
hot-mopped surface to protect the_ surface from damage during drain rock placement. It

is Important that surface drainage controls also be Installed to reduce the potential for
moisture transmission.. ' ' "

- Structural retaining walls should be Supported upon spread footings in conformance with

the recommendations made under the "Foundations* saction, except that the minimum

footing depth recommended is 12 inches. The retaining wall design should be made by
the project structural engineer.

Purcell, Rhoades & Associates
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Utility Trenches

Utill'ty trenches that parallel the sides of the building should be placed so that they do not
extend below a linev:lop_éd down and away at a slope of 2H:1V (horizontal:vertical) from

the bottom outside edge of the perimeter foundation.

Al trenches should be backfilled wlth'nativé materials compacted uniformly to the relative

compaction specl'fied in Appéndix A. It local building codes require use of sand as the
trench backfill, all utility trenches enterihg the bdildlng should be provided with an
impqwlous seal of either cohesive soll or lean concrete where the trench'~ passes under
the building perimeter. The impervious plug should extend at least 2 teet into and out
from the foundation and be a minimum 2 feet in height." Jetting of trench backfill is rot
recommended aé it may re;ult in an unsati§factory degree of compaction.

‘Dralhage : 4
Surface water must not be allowed to pond adjacent td‘lbullding foundations. We
.recommend that roof runoff be controlled and drained into a storm drain system or into

. closed conduits that lead to acceptable discharge pb'in‘ts away from the structure.

\

Whers ap')‘pllcablé; a positive slope gradient of 2 percent down and away from the bullding
perimeter should be applied to the finished subgrade for a distance of at least 5 feet,

, Drainage swales should be provided to remove surface water from the building area. _

Plants should not be'\'placed immediately adjacent to the structure. If vegetation must be
planted adjacent to the building, plants that require very little moisture should be used,

. Sprinkler heads should not be placed wherg they could saturate foundation soil,

Pavements |
Portions of the existing paved areas may need to be replaced after construction of the
additlon and the ramp. Based on the Révalpe test result and traffic indexes provided by
the client, we recommend the following alternative minimum pavement sections:

Purcell, Rhoades & Assaciives
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B | RECOMMENDED MINIMUM PAVEMENT SECTIONS L
SR o | . FOR R-VALUE = 10 ‘ T Vo
Area Tratffic Asphaltic - Aggregate Aggregate i
i Index Concrete, In. Base, in. Base Rock, in.
Ao 45 . 2-1/2 8-1/2 L
) 3 714 - . ‘
Truck 6.0 3-1/4 12
| 3-1/4 6 6-3/4 ‘;
| ; . 3R 11-1/2
- 312 ! 6 ] |
o Truck 65 3-3/4 13-1/4 -
| 3-3/4 " 6 = 8 ,
‘ 4 123 - | Lo
. 4 6 7-1/2 R

v

- For reinforced concrete pavement areas, we recommend a minimum § inches of concrete
“ S overa mlnlmum 6 inches of aggregate base. For dumpster loading areas, we recommend\
L . a mlnlmum 6-inch concrete slab over6 Inches of aggregate base rock. Reinforcement for

o ooncrele pavement should be determined by the Pro;ect Structural Engineer.

ll the pavement qeclion is to perlorm to its greatest elflclency, lhe following criteria are

[ essentlal for pavemenl construction: , : o I,
' (a) ) Remove organic and deleterious materials from all pavement subgrade.

(b)‘ | Properly moisture-condition the upper 6 inches of subgrade soil and compact it to

a minimum relative compaction of 95 percent at a moisture content of 2 percent

over optimum moisture content. Pavement subgrade should be stable with no -
“"pumping" at the time the base rock Is placed.

(c) | Use only good quality materials of the type and minimum thickness specified. All
- base rock should meet the Standard Specifications of the State of Callfomla for..
Class 2 base rock and be angular in shape.

N (d)  Compact tha base rock unitormly to a minimum relallve compacllon of 95 percent.

Durcell, Rhoades & Associates
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(e) Place the asphaltic concrete only during periods of fair weather when the free air "
temperature is within the prescribed limits as set forth by the Asphalt Concrete
1 Institute.

b (f) | Catch basins in paved areas should: have weep holes to allow drainage from \ ‘
o adjacent base rock. A

Constructlon During Fall and Winter Seasons ‘ . j,

Wet weather may raise the moisture content of the soil well above optimum conditions and
~ earthwork construction | may be difficult or impossible. Supplemental recommendatlons will
be provided by the geotechnical engineer in the field, if appropnate.

_ Mlscellaneous , . . | g SRR
Our site reconnaissance did not reveal the presence ot such buried rtems as underground

' j"storage tanks. It is possible, however, that such items may be present. If such items are
encountered during the subsurface exploratlon gradnng operations or during the S

‘ .excavattons of toundattons, our firm should be. notified immediately to provlde - f-‘ s ;f'
recommendations relative to the proper disposltlon of these items. Also, this study did not | "

o lnclude Investlgatlons tor toxic and/or corrosive substances or ground water contamination

Ve of any type. If such conditlons are encountered during the subsurface exploratlon or site

: development addltlonal studies should be pertormed '

e ————

.

" Plan Review . . |
‘ Prior to the submission of design drawings and construction documents for approval by _
the appropriate local agency, coplee of these documents should be feviewed by our firm B
to evaluate whether or not the recommendations contained In this report have been
ettectively lncorporated into the deslgn of the project.

i et o b oo e

Construction Observations

A representative of this firm should be prosent during grading and foundation excavation
to observe that the work performed is In conformance with specifications and
recommendations provided here. We request that you riotify us at least 2 working days
betore the task begins.

Purcell, Rhoades & Associates
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~ LIMITATIONS |
This report has been prepared for the exclusive use of the Client and- the Client's
consultants for spacific appiication to the proposed development. If changes occur in the
nature, design, Iocation “or configuration of the proposed development, the conclusions
and recommendations contained here shali not be considered valid.” Changes must be
reviewed by our firm.

 The analysis. opinions, conciusions and recommendations submitted in this report are

B based In part on the referenced materials, site visit and evaiuatron and subsurface

expioration The nature and extent of variation among exploratory borings may not
become evident untii construction. If variations appear it will be necessary to re- evaluate
or revise recommendetions made in this report,

s .
o

The recommendations in this report are contlngent on conductmg an adequate testing and"

. monitoring program during construction of the proposed development. - Unless the

construction monitoring and testing program is provided by or coordinated with our firm,
PRA wiii not be held responsible tor compliance with design recommendations presented
‘In this report and other supplementai reports submitted as part of this report

Our. servlces have been provided in accordance with generaliy -accepted- geotechnical
-.engineering practices. No warranties are made, express or implied, as to.the protessionai
opinions or-advice provided. Recommendations contained in this report are valid.for a
period of one year; after one year they must be reviewed by thrs firm to determine whether
or not they still apply.

Purcell, Rhondes & Associates
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- EXPLORATORY BORING LOG R
CLIEKT:  Unicopy N JOB NO: 6509-01 .. BORING o S
* JLOCATION: "SE of Fairview Parkway and Highway 4, - : DATE:  2/16/94 . : B ‘ : . o
— ) " 8rentwood, California ‘ ) ’ ' ) s
» loritL RiG: BORING ELEV.: Existing Grade o . . e
DRILLER: Soil Exploration Services : BORING DIAM.: 8-inch PAGE V' OF 1 .- - : : . XY
- W1, OF HAMMER/OROP: 140 pounds/30 inches LOGGED BY:  MDM ' v S
. v S N DRY WATER {PLASTICITY{UNCONFINED ‘ N )
MATERIAL: DE_QCRIPT!OM AND REMARKS CONS!STENCY|S [DEPYH{ M |blows|DENSITY{CONTENT! -INDEX COMPRESSIVE : v
. ‘ _ Ccfe)f P [ per | (pet) | (%) % STRENGTH RIS
- s L e (psf) S
) Sandy $ILT: dark brown, very moist MED STIFF [ML| ’ ' \ !
. . :
- e s e — s e s e e e e e ) ] - 9 :
o Silty CLAY: medium brown, moist STIFF TO cL 2- 15
' : VERY STIFF -
o 3
- 4]
: :.‘ : ' '
S -_‘ 13 R s N
6 14 e
- - ! »
i 7 ' '
N v )
194 -1 oM i
. 8- . : \
. — !
+ o ™~ !
B becomes very moist and plastic’ ‘ 10 ‘ .
SN _ ] 5 - .
A A N -
ot 1 7 R
0. ]
\_~ 12"‘ RS
. H‘ ! 0 - AT +
\ U ] 14~
’; s - 15
B : 16 3
4
3 I BRI
- G . - 18- ' l
: i 19
, —
0—
9 -
Lo \ 2 \ .
- 2
22 4 y
f“? -1 : a
u 234 }
A 2% 1
M . ] Do
il 25— |
. Boring terminated at 26.5 feet depth. !
Water, encountered at 23 feet depth. 26— 8 . ;.
. Boring backfilled with grout. 9 i
J ‘ ) : ‘ EXPLORATORY BORING LOG B-1 {
PURCELL, RHOADES & ASSOCIATES SE OF FAIRVIEW PARKWAY AND HIGHWAY 4 FIGURE i
‘ Consultants in the Applied Earth Sciences GRENTWO0D, CALIFORNIA NO. i
oy ; UNICOPY 4 ;
B f
< i




| EXPLORATORY BORING LOG
CLIENT:  Unfcopy JOB KO: 6509-01 ‘ BORING .
LOCATION: SE of Fairview Parkway and Highway &, DATE:  2/16/94 B -2 b
Brentwood, California N
DRILL RIG: BORING ELEV.: Existing Grade
“JORILLER: Soil Exploration Services BORING DIAM.: 8-inch . PAGE 1 OF 1
WT, .OF HAMMER/DROP: 140 pounds/30 inches ’ LOGGED B8Y:  MDM : v
. : 1] ) S N DRY I WATER PLASTICITY UNCONFINED
". MATERIAL DESCRIPTION AND REMARKS . CONSISTENCY|S |DEPTH{ M Iblows|DENSITY CONTENT|  INDEX COMPRESS|VE
. CiCft)| P | per | ¢pef) | (%) (X) STRENGTH
s L ft, . . (psf)
‘ Medium GP4— - -
Sandy GRAVEL: medium brown, moist. Dense | |ML 1 : . .
Clayey Silt: brown, moist. , Stift l cL 2-4 8| : .
—— e e e 10 . '
“Sandy CLAY: Light brown, moist. stitf
. - N
‘— .,I\.‘
5 .
o | 8f > ! ! o
) 1 Lo ST
g ; o ’
- 1
9 i
- ¢
, 10— ) i
'—-——‘—'——‘._'—'\——".——“-_-‘—-——"'-_ s ! !
‘Clayey SAND: Llight brown, fine-grained, slightly Medium SP| 11 L2 i o
-mofst, - ‘ o : Dense .
: ' 12 : L
, SPT
T e e e e —— e s —— e s el e e (3] 4
Silty CLAY: Light brown, moist, | stifs cL (] )
. 14: N
D 15— ‘
¢ ;
164 4 y SRR
3
- 174 ' o
- ¢ . ;
18-+ f '
- ' o
19— ?
20 . v 4 ;
4 (A
{
21 3 i
5 . N
22~ H
3 ‘
2%-]
e - H
25~ !
< . ]
26— ' ]
-
o EXPLORATORY BORING LOG B-3 i
PURCELL, RHOADES & ASSOCIATES SE OF FAIRVIEW PARKWAY AND HIGHWAY & FIGURE !
Congultants in the Applied Earth Sciences . BRENTWOOD, CALIFORNIA Nso. R
w UNICOPY K
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{ .
EX\PLORATORY BORING LOG
| R N
CLIENT: Unicopy . JOB NO: 6509-01 y BORING
LOCATION: SE of Fairview Parkway and Highway 4 DATE: 2/16/94 i g -2
Brentwood California o
ORILL RIG: : . BORING ELEV,: Existing Grade
DRILLER: ~ Sofl Exploration Services BORING DIAM,: PACE 2 OF 2
WY. :OF HAMMER/DROP: 140 pounds/30 inches LOGGED 8Y: - MDM -~
) V] S N DRY WATER [PLASTICITY|UNCONFINED
MATERIAL DESCRIPTION AND REMARKS CONSISTENCY!S (DEPTH| M Iblows |DENSITY|CONTENT| INDEX COMPRESSIVE
' C [Cft.)| P | per | (pef) (X) (%) STRENGTH
‘ S L | fe, (paf)
Clayey SAND: mediun brown medium grained, moist, Dense sC 15
: . . : SM[ 26— 17 .
' Loose to - SPT
o Medium L —— 27 4
Grades to'silty sand: brown fine grained, wet, Dense - 5
S U OO M S S SR S 28
29— .
30
SPT
31 . 3
5 ' .
32 . ‘ .
33
i on R ) 34‘- . K
. 35 SPY .
- 4 .
36~ 6 N
v . 37 _
\ ) 38 '
39—
! 40~
g - . SPT
silty CLAY: light brown, moist.' stiff (A 4
. 7
Boring Terminated at 41.5 feet. 42— :
Water encountered st 21. feet. -
Boring backfilles with grout. " 43~
‘ o 4im]
" 45—
=
b
47—
481
49}
50—
o EXPLORATORY- BORING LOG B-2 .
PURCELL, RHOADES & ASSOCGIATES SE OF FAIRVIEW PARKWAY. AND HIGHWAY & FIGURE
Consultants in the Applied Earth Sciences BRENTWOOD, CAL{FORNIA ' NO.
UNICOoPY 5
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EXPLORATORY BORING LOG

CLIENT:  Unicopy .+ |JOB NO: 6509-01 . BORING
LOCATION: SE of Fairview Porkway and Highway 4, . DATE:  2/16/94 - B -3 . [
.Brentwood, California . :

DRILL RIG! ‘ BORING ELEV.: Existing Grade
DRILLER: Sofl Exploration Services BORING DIAM.: 8-inch PAGE 1 OF 1
WI. OF HAMMER/DROP: ‘IVI.O pounds/30 {nches LOGGED BY: MDM .

. SN ORY WATER |PLASTICITY|UNCONFINED
MATERIAL DESCRIPTION AND REMARKS CONSISTENCY DEPTH| M [blows [DENSITYICONTENT] INDEX |COMPRESSIVE : B
(ft.) : per | (pef) x) (%) STRENGTH ' X

ft. (pst)

[N o 7 I =4

sandy SILT: dark brown, moist. Medium ML -

}
i
|
Stiff b e 1 ' | - X
A AL o | . |
|
)

silty CLAY: medium brown, moist. Stiff to |CL F [
very 11
\ ‘ ‘ Stift 3

\
. L
;—'.——.—...—..—.__.—.—.——...——.—.—._.____._.._—5 7 L

Silty SAND: Light brown, moist, Medium sp - 7

Dense ——¢ 'SPT . K
e T T ,

Silty CLAY: medium brown, moist. Stiff

et AR

\ S ‘ ’ o . 11 6 , . Lo

_Borfng Terminated at 11,5 feet. . 12—
] Water not encountered, ) ’ - o o
Boring backfilled with grout. 13 : T L A

'
W M B o e

17—
18—

19—

s 20—

22
‘23

26— | ‘ !

N ' EXPLORATORY BORING LOG B-3
PURCELL, RHOADES & ASSOCIATES " SE OF FAIRVIEW PARKWAY AND HIGHWAY 4 (F I GURE

Consultants in the Applied Earth Sciences BRENTWMOO), CALIFORNIA N O,
“ UNICOPY )
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APPENDIXA .
RECOMMENDED GRADING SPECIFICATIONS

. .~ FOR |
. PROPOSED COMMERCIAL BUILDING
, APN 101-160-015 '
SE CORNER OF FAIRVIEW PARKWAY AND HIGHWAY 4
| -~ . ' BRENTWOOD, CALIFORNIA
N : | E FOR. ;
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1.3

Specifications, . S BRI - o N

No. 21-113/6509.01
March 11, 1994
~ Appendix A, Page 1

oA

L :
%I\PPENDIX A

RECOMMENDED GRADING SPECIFICATIONS _

: For -
PROPOSED COMMERCIAL BUILDING )
| APN 101-160-015
SE CORNER OF FAIRWIEW PARKWAY AND HIGHWAY 4
" BRENTWOOD, CALIFORNIA

CFOR
UNICOPY, ING.

General

) Thése‘ F'%‘ecommehded Grading Specifications (qalled "Spacifications* here) provide

general guidelings . for soll engineering aspects of grading for the ‘subject

Purcell, Rhoades & Assaclates, March 11, 1994, ';Geotechnlcal Study,
Proposed.Comr‘nerciaI Building, SE Corner of Fairview Parkway and Highway
4, Brentwood, California, . S : R

RN
T

Thesa Specitications include Ihe' following: '.
L clearIng, stripping, grubbing, and Preparing areas to be filled
*  -selacting materials for i

. pIéclng. spreading, and 'compactlng fil

* + completing subsidiary- work necessary to conform to lines, grades, and

slopes shown on accepted plans :

. protecting the'sbiI In slab and foundation areas from drying' out between

grading and construction

Tests and observations shall be made by a representative from Purgéll. Rhoades
& Associates during the grading so that we can confirm that grading was performeg

according to these Spacifications. Such confirmation in a tinal grading report Is
" often required to obtain a building permif.

Purcell, Rhoades & Associates
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1.4

.24

3.1

3.3

35

3.6

No. 21-1 13/6509-01
! March 11, 1994
- Appendix A, Page 2

Purcell, Rhoades ‘& \Associates shall be notified at least 2 working days prior to
-placement of fijl g0 arrangements for testing and observation may be made.

Testing

The American Society tor Testing and Materlals (ASTM) Test Procedure D 1557
shall be the standard est to define maximum densities for all compaction of fill, Alf
‘densities shall be exj

Field density - tests shall be pérfo‘rmed according ‘to *ASTM Test Procedures
D 2922-81 and p 3017-88. The locations and number of figlg density tests shal|
be selected by the Geotechnical\Engineer. ~ -

\
.

Ing, Grubbin and Preparing of Areas to Be\:Fllled

" Trees, rdots.’-vegetatidn, and organic surficial soll shall be removed from Structural ,

areas'unless specifieq otherwisg by Purcell, Rh_oades & Associates.

‘Soll deemed SOft or ‘unsuitable ‘by_the Geotechnical Engineer shall be removed,
Loose fills and surface soil sloughs shall also be excavated.

Underground structures such as old foundations, abandoned pipelines, septic tanks,

7 ‘»and leach fields shall be removed from the sitg,

The final st‘rlpping a'ﬁd excavation shall be approved by the Geotechnical Engineer
before further grading is started.

Purcell, Rhoades & Associates
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{90 percent ‘

2 percent over optimum . i

\

Minimum relative compaction:
Minimum moisture content:

Pavemant Subgrade and base rock shal| be molsture-conditioned and compacted

to the requirements specified in the referenced report and below:

95 percent
2 percent over optimum

Minimum relative compaction;
Minimum moisture content;

Selectlng Fill

1

1. The plasﬁcity Index shall not exceed 15,
2. No rocks shall exceed 6 inches in diameter,

Placing, Sgreadlng, and Comg'actlng Fill

The fill shall be placed in uniform I of not more than 8 inches in uncompacted
thickness. Each layer shall be Spread evenly and shall bg thoroughly blade mixed
during spreading to.obtain uniformity of material, Before compaction begins, the

" fill shall be brought to a water content (as dirgcted by the Geotechnical Engineer

5.2

or the Engineer's Represematfve) that will parmit Proper compaction by either (1)
aerating the material i itis too wet or (2) Sspraying the material with water if it is too
dry. . » ,

After each layer has been placed, mixed, and spread évenly. itlshall be compacted
as specitied in the reterenced report ang below: L

Minimum relative compaction:

» 90 percent
Minimum moisture content:

2 percent over optimum

Purcell, Rhoades & Associates
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\

Subexcavation and recompaction within- the building .area {plus 5 -feet outside the

relative compaction at a minimum of 4 percent over optimum molsture content. The depth
of subexcavation will be determined by the Geotschnical Engineer or his representative

5.3

5.4

56

- 6.2

- not be compacted until the

|

The contractor shall use appropriate equipment to compact the fill to the spacified
density. Compacting shall be performed while the fill is within the specified range
of moisture content, Each layar shall be compacted over its entire area, and the
compacting equipment shall make enough passes to achieve the required density.
Fili _blaced on slopes shall be compacted by means of sultable . equipment.
Benching of the slopes should be done In increments of 3 to § feet In height until
the fill Is brought to its specified height or s determined by the Geotechnical
Engineer or the Engineer's Representative. . .

. When sheapsfoot rollers are used for compaction, the density tests shall be taken

In the compacted material below the surface disturbed by the roller. When these
tests indicate that the density of any layer of fill, or portion thereof, is below. the
required density, it shall be reworked until the . required ‘compaction has been
obtained. - - L '

Soil shall not ba placed or compacted, during periods of rain or on ground which i
not drained of water. Soil which has been moistened by rain or other cause shall

. 4 moisture conteqt is within the limits specified in the -
referanced report. Prior approval by the Geotachnical Engineer or the Engineer's

Representative shall he obtaingd before continuing grading.

’

Backfilling Trc_enches

Geologic exploratory trenches (or other depressions), if any, within the proposed
building or. pavement areas, shall be re-excavated and backfilled to meet the
‘requirements for compacted fill, as specified above. -

All'trenches shall be backfilled with native ‘materlals compacted uniformly to the

~ relative compaction specified in Appendix A, If local building codes require use of

o

sand as the trench backfill, all utility trenches entering the building shall be provided
with an impervious seal of either cohesive soil or lean concrete where the trench
passes under the building perimeter. The impervious plug should extend at least
2 feet Into and out of the foundation and be a minimum 2 feet in height. Jetting of
tranch backfill is not recommended as it may resuit In an-unsatistactory degree of
compaction, . ‘

Purcell, Rhoades & Associates
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S -~ " 7. Removing Subsurace Pipes ' e
o \ B o 71 The Geotechnical Engineer or Engineer's Representative shall designate the
SR - methods of removal of subsurface pipes. Depending upon depth and location, one
Lo _ 1 ot the following methods shall be specified:

A"

s

8. Grading Slopes

9. _Installing Subdrains

‘ i
The pipe shall be removed, and the trench shall be filled and compacted
according to applicable requirements for compacting native soil (Section 3)
or fill (Section 5). , o .

The pipe shall be_crushed in the trench, and the trench shall be filled and ‘ ;
compacted according to applicable portions of Sections 3 and 5. _ ;

The endé of the pipes shall be capped with concrete to prevent entrance ‘of
water. The length of the cap shall be at least 5 feet.

Any existing wells on the site shall be:filled, burled and capped according to the
b o requirements of the local regulatory agency. ‘The final elevation of the top of the
Coe - well casing shall be a minimum of 36 inches below any adjacent grade at the
. ~ completion of grading or filling.

‘foundations be placed over the'capped waells, -

Under no circumstances should structural S

U

Al

- 8.1 . Slopes shail be graded at.gradients no.stéeper than 2:1 (horizontal to vertical) for
+ filland cut, except as noted in the referenced report, o 3

be made for planting the slopes for grosion control. Drainage facilities shall be
» constructed to prevent water from tlowing over siopes. No slope shall be left to
~ stand through a winter season without erosion control.

|
8.2, . After the slopes have been graded, they shall be track-rolled, and provisions shall , ’
i

9.1 .. For subdrains, the contractor shall provide and install perforated pipe Standard
s Designation Ratio (SDR) 23.5 or equivalent approved by the Geotechnical Engineer
-or the Engineer's Representative and filter material for subdrains as shown on the
plans or as recommended by the Purcell, Rhoades & Assoclates The following . i
restrictions apply: } o -’

v . ' 8

9.1.1 -Clay drain tile, concrete drain tile and perforated clay pipe shall not be

- permilted, Use no wyes, tees, or other joints of these materials.

Purcell, Rhoades & Associates
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9.12  Porousconcrete pipe, perforated asbestos-cement pipe, bituminous fiber
o ' or pipe of other materials shall be permitted only on written authorization
v - ofthe Geotechnical Engineer. v
9.1.3 The coniractor shall use 1/2 by 3/4 inch drain rock wrapped wiihin a fiiter o D
| fabric approved by our Geotechnical Engineer, unless otherwise :
permitted by wrltten authoriration from the Geotechnical Engineer.

1
9.1.4 Unless recommended otherwise by the Geotechnical Englneer or the |
’ Engineer's Representative, the contractor shall use'pipes not less than :
4 inches in diameter for lateral drains up to 50 feet in length. Use pipes - '
of not less than 6 inches in diameter for lateral drains greater than 50 - ‘
_fest in length, .Larger minimum pipe diameters may be specified by the {
" Geotechnical Engineer or - the Engineers Representative during :
“ construction.

'10. fUnUsual‘Conditlone '

' 101 “If .unusual conditions oceur dunng gradmg, the Geotechnical Engineer shall be _ R
' immediately notmed ior recommendations. e | : . A;i

v
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